The Brookhaven National Laboratory polarized Hinjection program for the AGS will utilize a Radio Frequency Quadrupole for acceleration between the polarized source and the Alvarez Linac. Although operation will commence with a few p amperes of Hcurrent, it is anticipated that future polarized Hsources will have a considerably improved output. The RFQ will operate at 201.25 MHz and will be capable of handling a beam current of 0.02 amperes with a duty cycle of 0.25%. The resulting low average power has allowed novel solutions to the problems of vane alignment, rf current contacts, and removal of heat from the vanes. The cavity design philosophy will be discussed together with the thermodynamics of heat removal from the vane. Details of the fabrication will be presented with a status report.
Introduction
Brookhaven National Laboratory will utilize a Radio Frequency Quadrupole for acceleration between the polarized H-ion source and the Alvarez Linac. The RFQ is required to accelerate a maximum of 0.02 amperes from 20 kV to 760 kV and with a duty cycle of 0.25%. The rf power required to drive the RFQ will be provided by a subsystem of the existing linac rf system and will operate at 201.25 MHz. The low beam current results in a maximum of 150 watts of power to be dissipated in the RFQ structure. The extremely low average power dissipation has allowed the use of novel solutions to the questions of vane alignment and heat removal. Figure 1 shows a typical cross section of the RFQ cavity. The cylindrical body is manufactured from C 1026 mechanical pipe initially 15" outside diameter with a 1.5" wall. Four allow for vacuum pumping of the cavity and makes a flexible thermal and rf conduction path between the cavity wall and the vane. A water passage is machined into the cavity wall adjacent to the conduction strip contact point. All bolted up joints which form part of the rf circuit are made using spring rings as the rf contact member. The vane active profile will be machined on the vane blank at BNL using the "Oline" H.M.C. 3000 N.C. milling machine, which employs the "Fanuc" 6 M A controller. The vane tip profile has been supplied by the AT1 group of Los Alamos Scientific Laboratory and will be used, with the aid of a BNL developed preprocessor to produce the paper tapes necessary for the Fanuc controller. The active surfaces of both the cavity and the vanes will be copper plated using the "Levelling Acid" process after all machine work is complete. The cavity end sections will be manufactured from copper clad steel and will contain an adjustable tuner for each quadrant. A C.T.I. Cryo-Torr 8 vacuum pump will be used to provide primary vacuum, a 140 Q/sec ion pump will be used as a holding pump while regeneration of the cryopump takes place. The The flexible contact strips provide both thermal and rf conduction paths to the cavity wall. The power dissipated in the surface of the vane is zero at the vane lip and is proportional to u2 towards the cavity wall. In order to remove the heat from the vane a thermal gradient must exist which produces thermal stress and strain. The BNL vane mounting system is essentially a kinematic support system and will not resist bending along the vane axis, i.e., the stiffness of the vane is the only resistance to bending. 2~~~~~_~~<{~~~*i i A computer code has been used to analyze the temperature distribution under steady state conditions. Figure 4 shows both the power input and temperature distributions as computed by this code. Calculations show that under steady state conditions the center of the vane deflects towards the beam axis and the end moves away from the beam axis by 0.0003". This movement is within the machining tolerance applied to the vane tip profile and is therefore not considered important.
General Description

Present Status
All major components of the BNL RFQ are in the process of fabrication. Initial rf cold measurements will take place during the spring of 1983 using aluminum vanes. High power testing with copper plated steel vanes and with an H+ source have been planned for late summer 1983 and final installation and operation should be complete by December 1983.
